Running title: Interaction of ppR with transducer Abbreviations: DM, n-dodecyl-β-D-maltoside; IPTG, isopropyl-1-thio-β-galactoside; K D , dissociation constant; n, molar ratio of ppR/t-Htr complex; pHtrII, pharaonis halobacterial transducer of ppR; ppR, pharaonis phoborhodopsin (pharaonis sensory rhodopsin II); ppRHis, C-terminal-His tagge d ppR; t-Htr, truncated pHtrII; t-HtrHis, C-terminal-His tagge d t-Htr; D75N mutant, mutant in which Asp75 is substituted by Asn; Z 570 , red-shifted O-like intermediate of D75N (λ max of 570 nm); λ max , maximum wavelength. 1 ABSTRACT pharaonis phoborhodopsin (or pharaonis sensory rhodopsin II) is a receptor of the negative phototaxis of Natronobacterium pharaonis and forms a complex with its transducer pHtrII in membranes. Flash-photolyis of a D75N mutant did not yield the M-intermediate, but an O-like intermediate is observed in a ms time range.
We examined the interaction between the D75N of ppR and t-Htr (truncated pHtrII). These formed a complex in the presence of 0.1% n-dodecyl-β-maltoside, and the association accelerated the decay of the O of D75N from 15 to 56 s -1 . From the decay time constants under varying ratios of D75N and t-Htr, n, the molar ratio of D75N/t-Htr in the complex, and K D , the dissociation constant, were estimated. The value of n was unity and K D was estimated to 146 nM. This K D value can be considered to be the association between the photo-intermediate and t-Htr, which is deduced by the method of estimation. Previously we (Photochem. Photobiol.
74. 489-494 (2001) ) reported a K D of 15 μM for the interaction between the wild-type and t-Htr by means of the change in M-decay rates. Therefore, this value should be the K D value for the interaction between M of the wild-type and t-Htr.
INTRODUCTION
Halobacteria have four retinal proteins that are bacteriorhodopsin (bR) [1, 2] , halorhodopsin (hR) [3, 4] , sensory rhodopsin (sR, also called sensory rhodopsin I, sRI) [5, 6] and phoborhodopsin (pR, also called sensory rhodopsin II, sRII) [7, 8] 
MATERIALS AND METHODS

Sample preparations
Expression plasmids of D75N, D75NHis and t-HtrHis were constructed as reported previously [18, 24, 25] . Here His means a tag of 5 6
x histidine bound to the C-terminal.
Proteins of D75N, D75NHis and t-HtrHis were expressed in E. coli BL21 (DE3). Purification of these proteins was described elsewhere [26, 27] . The sample medium was exchanged by ultafiltration (UK-50, Advantech, Tokyo), and samples were finally suspended in a buffer solution containing 400 mM NaCl, 10 mM Tris-HCl (pH 7.0) and 0.1% DM (n-dodecyl-β-D-maltoside).
Flash spectroscopy
The apparatus and procedure were essentially the same as descr ibed previously [28] . 
Titration of free t-Htr with D75N and estimation of binding parameters
Under the condition in which the t-HtrHis concentration was kept constant at 25
μM, varying concentrations of D75NHis were added to change the molar ratio of t-HtrHis to D75NHis, and we measured the kinetic constant of the intermediate by flash spectroscopy as described above. We estimated the binding parameters (K D and n, where n means the number of binding sites) using the same method described elsewhere [18] .
RESULTS
First, we examined the possibility of the association of (untagged) ground state D75N with t-HtrHis in the presence of 0.1% DM using Ni-NTA resins. The upper two panels of Fig. 1 (a and c) show spectra of ppR that were not adsorbed on the resin, while the lower and n values were estimated to be 146 nM (± 8) for K D and 1 (± 0.001) for n.
When [D75NHis] was varied at 5, 10, 15, 20 and 30 μM, the same values of K D and n were obtained. Data were shown in Fig. 4 .
Discussion
This paper shows the following; 1) The ground state of D75N
can interact with t-Htr even in the presence of a detergent.
2) The value of n is unity, indicating the (1:1) stoichiometry of D75N (2001) 5312-5319. Fig. 1 The D75N mutant can bind to t-HtrHis even in the presence of 0.1% DM. shows the spectrum of the non-adsorbed fraction while (d) shows that of the adsorbed fraction.
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Fig. 2
The decay rate of a photo-intermediate is different
between free D75NHis (a) and the D75NHis/t-HtrHis complex 
